The use of NADH-and NADPH-dependent ketoreductases to access
respectively. The second ketone screened serves as the substrate for a classic biocatalytic process (Zygosaccharomyces rouxi whole-cell route, Zmijewski group at Lilly(17)) for the production of Talampanel. Our screen identified two new DHs here, CPADH and RS-1 ADH, each of which also gives the correct antipode (S)-4, with high selectivity. The final three entries (9, 11, 13) in Table 1 Regarding the first point, employing EtOH as a four-electron reductant provides for more favorable thermodynamics, which result from the highly exergonic reduction of NAD(P) with acetaldehyde, provided that aldehyde DH (AlDH) activity is present. This tunability of the EtOH reductant was examined in a model NMR experiment (Figure 2 ) with KRED 132 and ketone 9. KRED 132 requires NADPH. We have found that LKADH can effectively be used to oxidize EtOH with NADP. In our hands, yeast AlDH also efficiently utilizes NADP. So, this LKADH/YAlDH couple was employed to access the full four-electron reducing capacity of EtOH (panel A) and compared with the reaction under two-electron redox conditions (no YAlDH, panel B, Le Chatelier effect alone). In fact, the reduction run under four-electron reducing conditions proceeds much more rapidly. As expected, one sees the clear AcOH signature in the former case, attesting to the four electron redox cycle in play. Table 2 illustrates the use of these four electron conditions across three different substrates and four different DHs at the millimolar scale. In summary, the first viable ketoreductase-based entries into secondary alcohol building blocks for Dolastatin 10 (5), Prozac (9), and Strattera (13) are presented here, as are new biocatalytic entries into building blocks for Talampanel (3) and MA-20565 (7). The viability of using biomassderived EtOH for cofactor regeneration is examined, and the advantage of using four-electron redox cycles in such processes is demonstrated. Future studies will further probe the scope, limitations, and optimal conditions for such "green" alternatives to transition metal or boron hydride based chiral carbonyl reductants for asymmetric process chemistry.
